The paper explores the concept of global liquidity and its determinants, focusing on the banking system in advanced and emerging markets. We explore the implications of the interaction between liquidity and its local, global and financial markets determinants. We also analyze the global liquidity channels, i.e. whether foreign banks play a significant role in the country's financial system. The study focuses on the investigation of banks' liquidity determinants in 42 countries (advanced and emerging/developing countries) over the 2000-2011 period. The results show the significance of the differences in global liquidity depending on the country's level of development. We find support to the conjecture that globalization and global banks' leverage may convey some useful information on global liquidity. We also present an important observation that banks' lending in advanced countries is shielded from the monetary policy because of their ability to freely access alternative sources of funds.
INTRODUCTION
The problem of global liquidity has been a popular concept in scientific research and political debate for a long time, but its weight varies significantly over time. In the context of the [2008] [2009] financial crisis, the global lack of liquidity has been identified as a potentially important factor resulting from the accumulation of economic imbalances. This issue was particularly important for emerging countries, where after the transformation of the economy, the banking sector is dominated by global financial groups owned by foreign entities. During the past two decades, the Central and Eastern European (CEE) financial systems experienced changes, including their opening to attract foreign investments, mainly big banking groups. The liquidity problem in international financial groups caused by the 2007-2008 crisis also intensified in the banking sectors of emerging/developing countries (Karkowska, 2013 ). An interesting question is also how the deleveraging of global banks influences liquidity in emerging economies.
Traditional empirical studies show changes in liquidity conditions based on selected global monetary aggregates (i.e. the size of available credit in the banks), but they also emphasize the cross-border credit amount, which is a significant source of funding for many economies and can be an important source of the banking sector vulnerability to a global financial crisis. The literature also highlights the price of financial instruments as a base for global liquidity indicators, particularly changes in short and long-term interest rates in the money and capital markets or implied market volatility (VIX-index). The latter is a key measure of investors' willingness to take risks in the financial market. Other, more sophisticated measures are based on changes in leverage ratios or the funding gap used by commercial banks.
Banking liquidity has been a subject of international research and the central bank policy over last years. Its drivers are major determinants of financial stability. The literature review has not provided any clear conclusions on the factors affecting the global liquidity of banks. The ongoing processes of globalization mean that more and more developments in financial markets depend on factors not directly resulting from the foundations of the economy, and this is dictated by the changing expectations and investor sentiment on international markets. In order to capture these changes, it is important to use advanced statistical tools. An econometric model testing the association between liquidity and its determinants has been applied.
Given the above doubts, the aim of the study is a multi-faceted analysis of various determinants of global liquidity in emerging, especially Central and Eastern European, and advanced countries in the global scale. At least a few reasons exist why research in this direction should be intensified: (i) globalization and financial integration have a growing impact on domestic financial assets and the dynamics of credit supply in each economy; (ii) banking liquidity shortages have major implications for the economic growth; (iii) global market liquidity can build up the systemic vulnerability across countries.
Our main findings are as follows. First, global liquidity conditions cannot be assessed based on a single indicator in all countries. Second, the liquidity in emerging markets is significantly determined by globalization factors and the leverage of global banks. Monetary policy has not a significant influence on liquidity across countries. The liquidity dynamics is insignificantly dependent on macroeconomic factors. On the other hand, financial market drivers and risk aversion affect liquidity, but mainly in advanced countries.
The paper is organized as follows: Section 2 includes literature review and a conceptual framework for banking liquidity. Section 3 discusses key concepts of liquidity drivers and transmission channels. Section 4 presents data and methodology. Section 5 proposes the global liquidity model and the last section includes results and conclusions.
BACKGROUND AND LITERATURE REVIEW
The accommodating monetary policy is often accused of creating surplus liquidity on the financial markets. In particular, it could have contributed to strong capital inflows in emerging countries, affecting local financing conditions and increasing liquidity risk in the banking sector. There is a debate whether global liquidity reflects supply or demand factors. On the supply side, loose monetary policy in the major economies is sometimes seen as a driver of growing liquidity (Rüffer and Stracca, 2006) . Anderson (2007) argues that the global economy has recorded a decrease in money demand. In addition, Artus and Virard (2010) , Darius and Radde (2010) have proxied global liquidity as foreign-exchange reserves and money reserves. The increase of global liquidity is likely to be associated with a rise in aggregate demand.
Non-monetary approaches argue that growing imbalances in capital markets are mainly driven by saving and investment decisions. An increase in savings (also as part of the monetary policy), especially in emerging countries, is one main liquidity driver identified by Bernanke (2005) .
It seems that despite its widespread use, the concept of global liquidity still lacks an agreed definition. Traditional studies have measured global liquidity based on some aggregates as broad money. D'Agostino and Surico (2009), Bruno and Shin (2012) proposed credit as an alternative measure of global liquidity. Credit aggregates are characterized as the final link in the financial intermediation chain and the source of liquidity. Specifically, credit is seen as the availability of liquidity in funding markets. At the same time the ease of assets transforming into liquidity during sale transactions is indicated as assets liquidity on the capital market. Ciccarelli et. al. (2010) and Kose et al. (2003) have measured global liquidity based on the common factors in the dynamics of a large number of quantitative liquidity indicators (including monetary aggregates, domestic and cross-border credit aggregates, money market rates, stock market volatility, retail lending rates).
Recent research has put particular emphasis on cross-border credit availability, which has been a significant source of funding for many economies and, as it turns out, can be an important source of vulnerability of the banking sector to a global financial crisis. In the context of the global financial crisis, ample global liquidity has been identified as a potentially important factor in the build-up of the pre-crisis financial imbalances (e.g. . In the context of the 2007-2008 global financial crisis, the global lack of liquidity has been identified as a potentially important factor resulting from the accumulation of imbalances in the period before the crisis (Borio, 2008) . Eickmeier, Gambacorta and Hofmann (2014) find that global credit supply conditions eased markedly and contributed considerably to global financial developments between the mid-1990s and 2007, in particular in the years just before the global financial crisis. These measures take into account the increasing role of liquidity created by emerging market economies. But studies concerning the impact of liquidity on emerging countries are rather scarce. Lastly, the IMF (2010) examines the link between capital investment flows and growth in global liquidity in emerging countries. The results indicate that global liquidity is positively correlated with equity investments. On the other hand, Chudik and Fratzscher (2011) emphasize the role of changes in risk appetite (evidenced by VIX index) and of the monetary policy (estimated by the change in the interest rate market) in the global liquidity, and they find that liquidity problems influence advanced economies more than emerging economies.
To provide a sense of global liquidity diversity, Figure 1 shows domestic and cross-border credit trends for advanced and emerging countries. The total bank credit remains relatively low in these countries. However, domestic credit in both Latin America and Asia has recently grown faster than in Europe and the United States. This is in line with the observation that credit tends to grow strongly within countries such as China, which is experiencing a domestic credit boom. This stands in contrast to the sharp collapse in emerging Europe.
In addition, the literature also highlights short-term and long-term interest rates as indicators of global financing conditions, as well as implied market volatility (VIX) as a key measure of investors' willingness to take risks in the financial market. Qian, Tam and Zhang (2014) find that market declines and market volatility increase liquidity commonality. Brunnermeier and Pedersen (2009) present the research on liquidity spirals as a result of shocks in assets' market liquidity. They point out that the probability of liquidity problems increase when market declines, negatively affecting traders' assets. Negative interactions between funding liquidity and the market may cause a sudden sale of assets by financial institutions. Such measures may encourage liquidity providers to increase the spread and increase the value of collateral. Creditors may also be less willing to provide financing for volatile and insolvent partners. The market participants' willingness to provide liquidity depends on their risk preferences. The cyclical changes in risk appetite can amplify global liquidity by intensifying liquidity shortages and surges. The role of financial markets in the economy largely determines its financial structure. The financial market in the market-oriented financial systems is a highly competitive banking sector and it is the alternative financing. However, in the banking-oriented system, the banks play a major role in the capital mobilization. Therefore, our study aims to explain the interactions between liquidity and financial market risk. To provide a sense of global liquidity diversity, Figure 1 shows domestic and crossborder credit trends for advanced and emerging countries. The total bank credit remains relatively low in these countries. However, domestic credit in both Latin America and Asia has recently grown faster than in Europe and the United States. This is in line with the observation that credit tends to grow strongly within countries such as China, which is experiencing a domestic credit boom. This stands in contrast to the sharp collapse in emerging Europe. The importance of foreign concentration in the banking industry is further amplified by the fact that the CEE economies are generally similar to the continental bank-based system, leading to an increased importance of macroeconomic and structural influences. Foreign ownership of banks can have substantial positive effects on the banks such as new capital, know-how transfer, technology and stimulating efficiency in the banking sector. However, if costs are too high compared to benefits, foreign banking groups might opt not to support failing subsidiaries. Barth concludes that foreign ownership can have "two faces" for the CEE banking systems: additional challenges in terms of development but also an improvement of the supervision level (Barth 2004, p. 20) . Figure 2 shows the comparison of the liquidity ratio measured by the banks' loans over total assets in developed and developing countries. A multitude of used methods has been verified in mature economies, which does not allow to draw clear conclusions for emerging countries. Therefore, it leads us to the following hypotheses: -
The In this respect, we estimate various factors affecting liquidity in advanced and emerging economies. As a measure of liquidity, we apply the bank credit supply. We also use a multiple panel regression that aggregates the determinants of global liquidity into three groups: local (macroeconomic and monetary policy), global, and financial market drivers.
CHARACTERISTICS OF THE MAIN LIQUIDITY DETERMINANTS AND TRANSMISSION CHANNELS
Conditions of banking liquidity are related to interactions between three major drivers: (i) local factors (macroeconomic and monetary policy); (ii) global factors; and (iii) financial market factors that take into account risk appetite of financial market participants. All these factors change and interact in complex ways.
Local factors (macroeconomic and monetary policy)
As macroeconomic determinants, we used GDP growth and inflation rate. Macroeconomic factors form an environment in which the financial system passes the test of dealing with imbalances and market shocks. This situation reduces the likelihood of liquidity problems and bankruptcy of financial intermediaries. Higher inflation could limit the supply of credit, but faster growing economies could have greater demand for credit. An environment of low inflation and interest rates in the economy results in bigger competition among banks. It could reduce the opportunity for banks to get appropriate prices for their lending and deposit activity.
The second determinant is the monetary policy factor. This is a very interesting variable to study because market developments require the central bank action (monetary policy instruments) that boosts or reduces liquidity of the banking system. High liquidity in the banking system would result in significant banking credits. But low liquidity causes a freeze on money markets and individual banks' problems with liquidity funding. As the recent crisis has shown, the impact of monetary policy instruments is different from expected. The financial system does not react properly. Loosening of monetary policy does not start either a wave of investment or lending. We used the annual growth rate in money supply (M2) to account for this.
Global factors
Following Adrian and Shin (2010) findings, we use the leverage of global banks that is facilitated by cross-border bank lending. Relative differences between global conditions prevailing in emerging and advanced countries will be captured by the index of financial globalization.
Its effect depends on the correlation with the external financial crisis. In the case of a positive correlation, globalization will increase the bank lending.
Financial market drivers
The bank lending depends not only on monetary policies and interest rate changes, but also, crucially, on the size of risk appetite. Generally, periods of rising risk appetite tend to be associated with wholesale funding, the expensive credit policy in the banking sector. Liquidity shortages can cause critical problems with funding and concerns about liquidity and solvency. Market participants reduce leverage because of poor market liquidity and rising counterparty risk. The banks' behavior is an important acceleration mechanism for positive/negative liquidity shocks. Adrian and Shin (2010) , Adrian et al. (2013) pointed to the close association between the leverage and credit supply of investment banks and the VIX index of the implied volatility of options in S&P 500 index. Stahel (2003) investigates country, industry, and global liquidity of individual stocks, and analyzes their implications for the pricing of financial assets in an international framework for a sample from the United States, the United Kingdom, and Japan covering the period from 1980 to 2001. He proposes liquidity measures based on daily return and trading volume data and suggests that individual stock liquidity exhibits itself within countries and industries and co-moves globally. The asset pricing analysis suggests that expected stock returns are cross-sectionally related to the sensitivity of returns to shocks in global liquidity. Figure 3 illustrates the combined use of price and quantitative liquidity measures, showing indicators of credit to banks and non-banks together with the VIX index as a proxy for risk appetite. The growth in global bank credit exhibits boom-bust cycles that correspond to episodes of financial crisis, identified by low risk appetite and high volatility of the VIX index. The changes in bank credit and risk appetite proxies appear consistent with the global liquidity cycle. In context of abundant global liquidity and decline in risk aversion, strong investment inflows searching for higher yield would likely have an impact on exchange rate and assets prices in emerging markets (Karkowska, 2003) .
The other market variable is the growth in the stock exchange capitalization. To capture the role of the stock equity and trading, we use the total value of shares traded during the period divided by the average market capitalization. We emphasize that the capital market is an important source of crisis impulses transmission. According to Garleanu and Pedersen (2011) , the difference in market liquidity between high margin and low margin assets increases a phenomenon that is often referred to as flight to quality. Finally, our model also predicts that lending rises as the interest rate spread increases in the interbank market. We do not take into account the difference between the lending rate and the deposit rate (the lending rate is the rate charged by banks on loans to the private sector and the deposit interest rate is the rate offered by commercial banks on three-month deposits) presented by IMF International Financial Statistics but the interbank market liquidity spread is measured as a change in BID -ASK spread in O/N transactions.
EMPIRICAL ANALYSIS

Sample and Variable Definitions
We perform a comparative analysis of determinants of global liquidity in emerging and developed countries. In recent studies (Bruno and Shin, 2012; Domanski et al., 2011) , credit as the ratio of banking assets is proposed as the liquidity measure. This test is an extension of the study conducted in a group of 19 countries in the world and examines the effects of macroeconomic and systemic factors on the level of global liquidity (Karkowska, 2013a, pp. 311-322) . From the financial stability perspective, changes in banks' funding practices suggest that credit is a suitable measure of liquidity conditions (dependent variable). Factors determining liquidity are aggregated into three groups (independent variables): i/ local factors (GDP growth, Inflation Rate, Money Supply) ii/ global factors (Leverage of Global Banks, Globalization Index), iii/ financial market drivers (VIX index of the implied volatility, O/N liquidity spread, and Market Capitalization in Stock Market). The leverage of global banks is calculated as total assets to equity in the sample of the most important banks operating in emerging markets. The list of them is presented in Appendix 2.
The regression panel model estimates the impact of different determinant on global liquidity. The results should explain which of the liquidity drivers are most important.
Our sample for the panel estimation draws on data from 42 countries, encompassing both developed economies and emerging/developing economies over the period from 2000 to 2011. Our dataset covers a number of European banks that are involved in traditional and investment activities. The set of countries includes: a/ 12 CEE economies (Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovenia, Slovakia, Turkey, Ukraine), b/ 10 emerging/developing economies (Argentina, Brazil, Chile, Mexico, Paraguay, Peru, Philippines, Thailand, Tunisia, Uruguay) and c/ 20 developed economies (Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Iceland, Italy, Japan, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the UK, the USA). The division into samples should indicate differentiation factors affecting liquidity.
The model estimation has been preceded by the correlation analysis (Table 1) . The global liquidity is significantly correlated with the most of all explanatory variables. But the relationships with all variables (which include macroeconomic and monetary variables, and global and financial markets) appear rather mixed. In the panel data model estimation we find that the impact of individual factors determining liquidity is affected by the group of country. The study of the effect of each factor on the liquidity is carried out in two steps. Firstly, the estimation of the model was performed on the panel data for three separate groups of countries: i) Central and Eastern European countries (CEE), ii) emerging/developing countries in the world, iii) developed countries. In the second phase, testing was performed on the data for each individual country of CEE.
To test our hypotheses, we apply a two-step GMM robust estimator for data spanning the years 2000-2011 on individual banks. The two-step GMM estimator (Arellano and Bond, 1991; Blundell and Bond, 1998 ) may impose a downward or upward bias in standard errors due to its dependence on the estimated residuals, which may lead to unreliable asymptotic statistical inference (Bond, 2002) . To test the validity of the instruments, we implemented the Sargan specification test, which, under the null hypothesis of valid moment conditions, is asymptotically distributed as chi-square (Arellano and Bond, 1991; Blundell and Bond, 1998) . All regression parameters are provided with the level of significance, which should facilitate the interpretation of results. The final version of the model is given by equation (1) below:
where: y n,j,t is the individual bank's loans normalized by total assets, and indicates the selected dependent variables for bank n, in j-th country, observed in t period; x j,t is a vector of explanatory macroeconomic and monetary variables, i. The model (1) took into consideration two specification tests suggested by Arellano and Bond (1991) . The first one is Hansen's test, which checks the overall validity of the instruments. The other examines the hypothesis of absence of a second-order serial correlation in the firstdifference residuals (AR2). In the models, this hypothesis is always rejected. The first-order serial correlation (AR1) is present in the models.
To analyze the differences across countries in sensitivity of banking liquidity to different determinants for each CEE country, a regression model (2) 
where: β -estimated coefficient, ε t -white noise error term.
Several specification tests of the model (2) were run to select the best model for each country. The following tests were applied: White's test of heteroskedasticity, Jarque-Bera's test of normality distribution of disturbances and other parameters, e.g. measures of goodness of fit (adjusted R-squared).
EMPIRICAL RESULTS
We investigate the impact of a set of prices and quantity variables on liquidity for a sample group of 22 emerging economies especially from Central and Eastern Europe and 20 advanced countries. As described above, the first empirical exercise tests how global liquidity is affected by three groups of determinants for different categories of countries. Our main comparison is between emerging and advanced countries.
The estimation results for panel data were presented in Table 2 for the CEE countries, in Table 3 for emerging/developing countries, and in Table 4 for advanced countries. Table 5 presents the sensitivity estimation for individual CEE countries.
Column (1) is the specification that includes the variables of macroeconomic and monetary policy drivers. Column (2) is the specification that includes the variables of global drivers. Column (3) is the specification that includes the variables of financial market determinants. Column (4) is the specification that includes all variables. Columns (5-7) are the specification that includes the variables of individual most significant drivers for a particular group of countries. In the study, a one year lagged variable was also included.
The estimations for the CEE countries in Table 2 enter with the predicted signs, which highlight the role of global drivers. Particularly notable are the variables LEVERAGE as the banks' leverage and GLOBAL (globalization index). The interdependence between them and global liquidity is positive and highly significant in every specification. Thus, an increase of the leverage and the presence of global banks in the CCE economies lead to an acceleration of liquidity.
Higher money supply and GDP, proxying for high economic growth conditions, are positively associated with liquidity, whereas these variables are not statistically significant in every specification. The liquidity has been driven by financial market factors mostly negatively.
The results for the rest of emerging/developing countries in Table 3 are similar to the findings for the CEE economies. The main liquidity drivers are located in the global environment, but their impact on global liquidity is smaller than in the Central and Eastern European countries.
Our results for the group of developed countries (Table 4) are broadly in line with previous studies. The financial market gains importance, and the fire sales effects fulfilled the function of improving global liquidity. The results of our estimation emphasize the compatibility with Qian, Tam and Zhang (2014) , who find that market declines and market volatility increase liquidity commonality. The liquidity fluctuations are significantly affected by the size of market capitalization, which is particularly evident in countries with a long capital market tradition. The trend is as follows: a growth in market capitalization is accompanied by increases in bank lending, and vice versa. In turn the interbank money market started to play a particular role. The following relations have been observed: the O/N spread increases are associated with decreases in liquidity. This highlights that the money market is an important source of funding for credit and liquidity in commercial banks.
The activities of central banks remain without significant effects on changes in lending policies of commercial banks. The macroeconomic drivers like GDP impact liquidity slightly, confirming pro-cyclical nature of global liquidity. This finding of a slight effect of the macroeconomic and monetary policy on global liquidity contrasts with Artus and Virard's (2010) results. Our results show that when the global liquidity sample is split into emerging versus advanced countries, economic growth and loosening of monetary policy are significantly associated, but only in emerging economies. This set of results also provides an important insight into Rüffer and Stracca's (2006) result that banks' lending is shielded from the monetary policy because of their ability to freely access alternative sources of funds.
Finally, we observe a significant role of global drivers (specification 2) and marginal risk volatility in financial markets (specification 4). The individual approach presented in Table 5 confirms the previous prediction. The financial market liquidity channel showed no significant effect. The money market liquidity factor expressed as the spread on O/N transactions has not given an unequivocal interpretation. The impacts of GDP growth and inflation determinants differ from country to country, which is likely to be affected by the structure of the banking system and individual banks' strategies. Globalization drivers impact liquidity mostly in the Baltic economies (Latvia, Lithuania and Estonia), Poland and Romania, which confirms the previous literature review. These emerging countries have the largest share of global banks in their banking sectors. The reported results are similar to the analyses of liquidity estimates by Bruno and Shin (2014) . They investigate global factors associated with bank capital flows and formulate a model of the international banking system where global banks interact with local banks.
Table 2
Dynamic panel Notes: LIQUIDITY -banks' lending over total assets; GDP -annual growth of real GDP; INF -inflation rate; MONEY -annual broad money supply to GDP; LEVERAGE -equity to total assets in global banks; GLOBALthe index of financial globalization; VIX -VIX index of implied volatility; STOCK -stock markets turnover ratio (value traded/capitalization); ∆SPREAD -change in (ASK price -BID price) in O/N transactions. 
CONCLUSIONS
Overall, our results provided some interesting new insights into the mechanisms that determine global liquidity in different groups of economies: emerging and advanced. Our findings confirm research from former studies on global liquidity, but also contrast it, showing that when the global liquidity sample is split into emerging versus advanced countries, economic growth and loosening of the monetary policy are significantly associated, but only in emerging economies. This set of results also provides an important observation that banks' lending in advanced countries is shielded from the monetary policy because of their ability to freely access alternative sources of funds. Moreover, we identify a negative relation between the financial market drivers and banks' lending. Our findings reinforce the argument in Borio and Disyatat (2011) and Gourinchas and Obstfeld (2012) on the importance of gross capital flows between countries in determining financial conditions.
The main empirical results of our paper indicate that at the global level drivers may convey useful information on global liquidity in emerging countries. We have highlighted the role of global financial banks in local bank funding. Global factors remain more important than local factors in explaining the bank liquidity in developing countries.
The study confirmed the conjecture about the diversity of global liquidity determinants across emerging and advanced countries. As global liquidity is a major component of a country's economic growth, our study also has implications for economic policies. Our findings open up a number of ways for future study, both theoretical and empirical, on liquidity in emerging economies. 168 APPENDIX The table provides a descriptive overview of the data. We report the results for the liquidity determinants as well as further variables used in this study. It reports the source of data, number of observations (N), Mean and Standard Deviation.
Supplementary information -descriptive statistics on the data
Notes: LIQUIDITY -banks' lending over total assets; GDP -annual growth of real GDP ; Inflation -inflation rate; MONEY -annual broad money supply to GDP; LEVERAGE -equity to total assets in global banks; GLOBAL -the index of financial globalization; VIX -VIX index of implied volatility; STOCK -stock markets turnover ratio (value traded/capitalization); SPREAD -(ASK price -BID price) in O/N transactions. Source: Bankscope, IMF, Thomson Reuters Eikon, Kaufman, 2009; calculations by the author.
